Ultracentrifugal examination of staphylococcal alpha toxin at different stages of purification showed the presence of a major component having a sedimentation coefficient of 2.8S, present to the extent of more than 90% of the sample, and iden- Hemolytic activity was assayed by the method described in reference 2 and is expressed in hemolytic units (HU) A Spinco model E ultracentrifuge equipped with a temperature control unit was employed for all the sedimentation experiments. The sedimentation velocity experiments, carried out at 42,040 and 59,780 rev/min were evaluated from the movement of the maximum ordinate of the schlieren peak using a least squares procedure and were reduced in the conventional way to S Diffusion constants (D) were calculated from the areas of the schlieren diagrams of the sedimentation experiments and were corrected (D corrected, Dcorr; D observed, Dobs, reference 5) for radial dilution and for movement of the boundary in the centrifugal field according to: Dcorr = D.b0 (1 -w2 
S20.,w to near its normal value (2.75) but did not restore activity.
Staphylococcal alpha toxin exists as molecules having a sedimentation coefficient of about 3S and also as aggregates having a S20,,, of about 12S (1) . The molecular weight of the 35 toxin was first estimated to be 44,000 (2) by the method of approach to sedimentation equilibrium. However, because the toxin may have contained a small amount of 125 aggregate, the value obtained might be higher than the true molecular weight of the toxin. Coulter (4) independently purified the toxin and estimated its molecular weight to be about 30,000 from an 520,w of 2.85 and by assuming a spherical protein molecule but obtained a value of 21,200 by equilibrium centrifugation. In view of these results we have reexamined the ultracentrifugal behavior of staphylococcal alpha toxin at different stages of purification, and in addition we have measured its S20,,,, at various pH values and in the presence and absence of sodium dodecyl sulfate (SDS).
MATERIALS AND METHODS
Three preparations of toxin were studied. Preparation no. 1 and 2 were two lots that had been purified through stage 5 of the procedure described in reference 2. Preparation no. 3 was stage 5 toxin that had been further purified by centrifugation in a sucrose densitygradient, after which appropriate fractions were pooled and precipitated with ammonium sulfate; it appeared to be exclusively or nearly exclusively 3S toxin. ' Hemolytic activity was assayed by the method described in reference 2 and is expressed in hemolytic units (HU) A Spinco model E ultracentrifuge equipped with a temperature control unit was employed for all the sedimentation experiments. The sedimentation velocity experiments, carried out at 42,040 and 59,780 rev/min were evaluated from the movement of the maximum ordinate of the schlieren peak using a least squares procedure and were reduced in the conventional way to S Diffusion constants (D) were calculated from the areas of the schlieren diagrams of the sedimentation experiments and were corrected (D corrected, Dcorr; D observed, Dobs, reference 5) for radial dilution and for movement of the boundary in the centrifugal field according to: Dcorr = D.b0 (1 -w2 Fig. 2 . Active staphylococcal alpha toxin has repeatedly been identified with the major peak (1). The sedimentation velocity of this peak was constant between pH 10.3 and 5.3; at lower pH values it fell to 2S.
In a second series of experiments the reversibility of the pH effect was tested: samples of toxin solution that had been brought to pH 3.4 were dialyzed against buffers at higher pH values.
The S20,W values are included in Fig. 2 as solid circles. When the toxin solution was kept in a buffer at pH lower than 5.3, its S., after dialysis at higher pH values, remained low (about 2S). At the same time the 8.5S component, which disappears at low pH, did not reappear when the pH was brought to 8.75 or higher. On the other hand, when the pH of the toxin solution was lowered only as far as 5.5 and then raised, its S20 W remained constant at 2.7S.
The hemolytic activity paralleled the sedimentation behavior. It was constant, at 66,000 HU/ml, when the toxin solution was brought from pH 9 to 5.3 and vice versa. It fell, however, to 10,000 HU/ml at pH 3.5 and did not change significantly when the solution was brought back to higher pH values.
Effect of SDS. (Fig. 3) (Table 2) . Preparation no. 3, the most highly purified one, was examined by short-column equilibrium: the plot of ln fringe versus r2 (Fig. 4) shows a slight heterogeneity. On the other hand, the shape is not consistent with the presence of a fast reversible association-dissociation equilibrium (8) .
The number average molecular weight (MN) and the weight average molecular weight (Mw) at the meniscus were 34,000 and 32,000, respectively. Their values at the bottom of the cell were 45,500 and 58,000, yielding a minimum molecular weight (Mmin) of about 32,700 according to the relationship Mmin = 2 Mn -Mw (8) .
The molecular weight of staphylococcal alpha toxin which had been exposed to pH 3.5 was 28,000 at pH 8.5 Fig. 3 Of interest is the fact that exposure to pH 3.5 converted toxin to an inactive form having a S20 W of 2S and a molecular weight of 16,000. The effect of pH 3.5 could involve either a change in shape or in size of the toxin molecule, but in any case the activity largely disappeared and neither it nor the molecular size was restored when the pH was raised. It is curious that addition of SDS to acid-inactivated material brought the S20,w and molecular weight back to 2.85S and 28,000, respectively, that is, to near their normal values, although binding of SDS cannot be excluded. It is possible that the 16,000-dalton component detected in stage 5 toxin of the gel chromatography is the same as the 16,000-dalton material formed by exposure to low pH.
The scattered values for the molecular weight of alpha toxin that are found in the literature can be explained by postulating various degrees of contamination with 2.OS, 8.5S, and 11.5S components.
